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Those of us who may well be classed as 
“oldsters” remember well the so-called septic 
wards, usually in the basement of our large 
municipal institutions, with the attending 
odors and suffering as manifested by cases 
of general peritonitis. Were we to analyze 
the etiological factors in these cases, it would 
become obvious that appendicular perforation 
would undoubtedly take the lead. How well 
many of us can remember the pitiful faces 
marking the despair of the patient with peri- 
tonitis. The terrific distension, those cases 
operated with numerous drains and messy 
stupes, the tired and harrassed nurses and 
attendants endeavoring simply to make the 
patients comfortable with little or no hope. 

As a result of this situation, Dr. Ochsner 
reasoned that rest was the prime factor in 
the treatment of almost any inflammatory 
lesion. Now Ochsner was a brave soul, be- 
cause at this time there were many men who 
felt that no matter how sick he patient was 
surgery was imperative. I am quite sure that 
there are many of us who remember surgery 
on these patients with terrific distension 
which in all probability did more harm than 
good; but still we persisted. The attitude of 
a great many practitioners at first as regards 
the Ochsner type of therapy was in reality 
this: the patient will probably die whether 
we operate or not, so why operate? Let’s try 
to treat him conservatively and see what 
happens. 

FIRST PATIENT 


Well I remember the first patient I ever 
saw treated in this manner. Heat on the abdo- 
men, morphine for the pain, and no enemas, 
and in spite of all my worries, and the wor- 
ries of my associates, the patient did remark- 
ably well. I still remember some of my asso- 
ciates attributing this recovery to Fate and 
not to good judgment. Then came the addi- 
tion of fluid ; the fluid at this time was mainly 
in the form of saline into the skin; and lo 
and behold we began to see our first suction. 

The various methods of suction would 
have rendered Rube Goldberg green with 
envy. Our tubes left much to be desired, and 
one literally had to be a mechanical genius 
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to keep the suction going. About this time 
some of the men physiologically inclined be- 
gan to rationalize the treatment by the use 
of oxygen, and then came our special tubes; 
the Miller-Abbot tube. Your editor, attending 
a staff meeting at a hospital about this time, 
had the opportunity of hearing the views on 
the conservative treatment, especially the use 
of the Miller-Abbot tube expressed by an 
elderly practitioner with a deep bass voice. 


JUDGMENT QUESTIONED 


He had had a death following an appendi- 
cular perforation treated with surgery in 
svite of tremendous distension, and one of 
the younger men had the temerity to question 
his judgment. Well did we all remember. 
This man held himself up as one who could 
do no wrong, but in spite of individuals such 
as this, the judgment of the majority has 
come to the front; and the conservative 
method of treating perforated appendicitis 
has reached a definite place in our thera- 
peutic procedure. We must realize that each 
and every case of perforation is an individual 
affair, and by necessity our approach must 
be varied to meet the case. 

This is not the place to discuss the problem 
of drainage, and the many other problems, 
type of incision, etc. that we are faced with 
in attacking this problem. Since the advent 
of anti-biotics and chemo-therapeutic agents, 
the conservative treatment has come to the 
front. Granted there are places where it is 
not indicated, but we must and do realize that 
in certain cases it is a life-saving procedure. 

SOUTHWESTERN MEDICINE is pleased 
to have the opportunity of presenting an ac- 
curate and concise treatise concerning appen- 
dicular perforation, and believes the work 
will be of benefit to all physicians. The 
Board of Editors of SOUTHWESTERN 
MEDICINE wishes to take this opportunity 
to thank Colonel Abner Zehm, M. D., Com- 
manding Officer of the Wm. Beaumont Army 
Hospital, and his surgical service for this 
interesting discussion -of this very practical 
subject, and to thank them for making it 
available to the medical profession of the 
Southwest. 
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APHORISMS AND MEMORABILIA 
TRUTHS AND CONCEPTS 
CONCERNING THE ACUTE ABDOMEN 


By Andrew M. Babey, M. D., Las Cruces, N. M. 


1. “Spot-diagnosis may be magnificent, 
but it is not sound diagnosis. It is impressive 
but unsafe.” — Zachary Cope, The Early 
Diagnosis of the Acute Abdomen, 1946, p. 3. 


2. “It is a curious but well-known fact that 
many who are taken with abdominal pain in 
the daytime endure till evening before they 
feel compelled to send for the doctor. It fol- 
lows that important decisions often have to 
be made at night when the physician, weary 
with the day’s work, and with perceptions 
and reasoning facilities somewhat jaded, is 
both physically and mentally below his best. 
The temptation is often very strong to tempo- 
rize and ‘see how things are in the morning.’ 
There can be few practitioners of experience 
who cannot look back with regret to one or 
more occasions when delay has been fraught 
with disaster.”” — Z. Cope, loc. cit., p. 4. 


3. “The general rule can be laid down that 
the majority of severe abdominal pains which 
ensue in patients who have been previously 
fairly well, and which last as long as six 
hours, are caused by conditions of surgical 
import.” — Z. Cope, loc. cit., p. 5. 


4. “If one is to make a correct diagnosis 
a complete routine examination should be the 
rule. Few omit to feel the pulse and take the 
temperature — yet many a serious abdominal 
crisis may show at the time of examination 
a normal pulse and temperature. It is more 
important to insert the finger into the lower 
end than to put the thermometer into the 
upper end of the alimentary tract. More early 
cases will be diagnosed by pal the pelvic 
peritoneum than by palpating the pulse.’’ 
— Z. Cope loc. cit., p. 7. 


5. “Of course, pain referred to the testi- 
cle does not always denote primary genito- 
urinary disease. It is probable that the main 
nerve-supply to the vermiform appendix 
comes from the tenth dorsal segment, so that 
pain in one or both testicles may be caused 
by such a condition as appendicitis.” — Z. 
Cope, loc. cit., p. 12. 


6. “Errors in diagnosis also result from 
want of appreciation of another anatomical 
point, i.e., the lack of representation in the 
muscular abdominal wall of the segments 
which form the pelvis, so that irritation of 
the pelvic nerves (e.g. from pelvic peritoni- 


tis) causes no abdominal-wall rigidity. Peri- 
tonitis commencing deep in the pelvis may 
therefore be unaccompanied by any rigidity 
of the hypogastric abdominal wall.” — Z. 
Cope, loc. cit., p. 14. 


7. “Perforation of a gastric or duodenal 
ulcer and acute pancreatitis are the only two 
abdominal conditions likely to cause a man 
to faint.”” — Z. Cope, loc. cit., p. 24. 


8. “Remembering that the appendicular 
nerves are derived from the same source as 
those which supply the small intestine, it is 
not surprising that the pain at the onset of 
an attack of apnendicitis is usually felt in 
the epigastrium.” — Z. Cope, loc. cit., p. 25. 


9. “Biliary colic may cause inhibition of 
movement of the diaphragm, and the pain 
may be increased by a forced respiration. In 
many cases of peritonitis, intra-peritoneal 
abscess, or abdominal distension due to intes- 
tinal obstruction, pain will be caused on inspi- 
ration.” — Z. Cope, loc. cit., p. 27. 


10. “In addition to its causation by prima- 
rily urinary conditions, e.g. pyelitis, stone in 
the kidney or ureter, or acute hydronephrosis, 
pain on micturition is not infrequently caused 
by a pelvic abscess which lies close to the 
bladder, or by an inflamed appendix which 
irritates the right ureter. Pain in the testi- 
cles is to be expected in renal colic, but it 
is also found occasionally in acute appendi- 
citis.” — Z. Cope, loc. cit., p. 27. 


11. “A normal pulse does not necessarily 
indicate a normal condition of the abdomen.” 
— Z. Cope, loc. cit., p. 37. 


12. “All the hernial orifices must be in- 
spected as a routine, and special attention 
directed to the femoral canal, where, in a fat 
subject a small hernia is not difficult to over- 
look.” — Z. Cope, loc. cit., p. 39. 


13. “It is exceedingly important to re- 
member that muscular rigidity and resistance 
are often very slight even though there may 
be serious peritonitis: (1) when the abdomi- 
nal wall is very fat and flabby, and the mus- 
cles thin and weak; (2) when the patient is 
suffering from severe toxemia, and the re- 
flexes are dulled and diminished as the result 
of the absorbed toxins.” — Z. Cope, loc. cit., 
p. 41. 
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14. “In an adult no examination of a pa- 
tient suffering acute abdominal pain is com- 
plete without a testing of the knee-jerks and 
the pupil-reactions.” — Z. Cope, loc. cit., 
p. 49. 


15. “It is clear that when the appendix 
lies by the side of the ascending colon, or in 
the iliac fossa, there will be the most definite 
local signs, whilst if it be situated behind the 
cecum, or behind the end of the ileum and 
the common mesentery, the inflammatory 
process will be somewhat masked by the gut 
lying in front. If the appendix hangs over 
the right brim of the true pelvis the disease 
may give rise to few signs in the supra-pubic 
region of the abdomen, and a dangerous con- 
dition results.” — Z. Cope, loc. cit., p. 55. 


16. “Very many, if not most, of the mis- 
takes made in the diagnosis of appendicitis 
are due to a failure to realize the very great 
difference in signs and symptoms which fol- 
low from the varying position and relations 
of the appendix.” — Z. Cope, loc. cit., p. 55. 


17. “An appendix may be on the point of 
bursting into the general peritoneal cavity 
without a single adhesion to limit infection, 
though at the same time the abdominal wall 
may be flaccid and allow a free manipulation 
without any rigidity appearing.” — Z. Cope, 
loc. cit., p. 62. 


18. “In the male, testicular symptoms are 
sometimes produced by an inflamed appendix 
even when unperforated. There may be pain 
in either right or left testicle, or in both, or 
the patient may say the right testicle was 
retracted at a certain stage of the disease. 
The pain may possibly be due to irritation 
of the sympathetic filaments accompanying 
the spermatic artery, but it is more likely 
that it is a pain truly referred from the 
appendix since the tenth dorsal spinal seg- 
ment apparently supplies both viscera.” — 
Z. Cope, loc cit., p. 64. 


19. “If fever precedes the onset of pain, 
if vomiting accompanies or precedes the first 
bout of pain, it is generally not appendicitis 
with which we are dealing.” — Z. Cope, loc. 
cit., p. 65. 


20. “There are two or three facts about 
the retrocecal appendix that need special 
mention. Pain is usually less, and is often 
from the first felt only locally. Vomiting is 
not so frequent, and generally the muscular 
rigidity over the diseased focus is less than 
would be expected for so advanced a lesion.” 
— Z. Cope, loc. cit., p. 65. 
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21. “The perforated pelvic appendix is one 
of the most easily overlooked, and therefore 
one of the most dangerous conditions which 
may occur in the abdomen. The reason ap- 
pears to be as follows. Whilst the appendix 
is unruptured and tense the pain due to the 
distension and peristaltic contraction is defi- 
nite and severe, and is felt chiefly in the 
epigastrium or umbilical zone. When rupture 
occurs the epigastric pain diminishes and 
local pelvic peritonitis results on the right 
side of the pelvis or at the bottom of the 
pelvic pouch of peritoneum. This is usually 
unaccompanied by rigidity of the lower ab- 
dominal muscles, and since the pain of appen- 
dicular distension has ceased, and the pain 
due to pelvic peritonitis at this stage is fre- 
quently very insignificant, the patient may 
seem better, and the examination of the abdo- 
men may give little indication of the trouble 
in the pelvis.” — Z. Cope, loc. cit., p. 70. 


22. “It is a common experience for the 
surgeon who has removed a gangrenous ap- 
pendix from a child’s abdomen to be told by 
the parents or practitioner that the child had 
always been subject to bilious attacks, for 
one of which attacks the acute illness had at 
first been mistaken. Any child, previously 
in good health, who is suddenly taken with 
abdominal pain and loss of appetite, has 
nausea, or vomits, and at the same time shows 
definite deep tenderness in the right iliac 
fossa, even if the pulse be normal and the 
temperature not elevated, is most probably 
suffering from appendicitis.” — Z. Cope, 
loc. cit., p. 78. 


23. “In general, I follow the premise that 
during menstruation a train of symptoms 
and signs suggestive of acute appendicitis is 
nearly always due to some other condition.” 
— Alexander A. Levi, M. D., The New En- 
gland Journal of Medicine, Vol. 247, No. 10, 
Sept. 4, 1952, p. 351. 


24. “In the study presented above the 
records of 242 women during possible men- 
strual age were surveyed. Nine cases only 
showed some form of acute appendicitis dur- 
ing a period. The rarity of acute appendi- 
citis during menstruation is thus clearly 
demonstrated.” — A. A. Levi, loc. cit., p. 352. 


25. “It is suggested that vaginal or rectal 
examination during menstruation be per- 
formed and that modesty on the part of the 
patient and reluctance on the part of the 
physician for such an examination be over- 
come.” — A. A. Levi, loc cit., p. 352. 
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CASE PRESENTATIONS: PERFORATED APPENDIX 
By Ist. Lt. Clyde H. Kratochvil, M. C. 


The following case reports briefly sum- 
marize the clinical history of four patients 
seen recently at William Beaumont Army 
Hospital who were thought to have perfor- 
ated appendices. 


Case of M. R. This 25 year old white male 
became ill on Monday, 6 April, with a severe 
cough and on Tuesday, 7 April 1953, he be- 
came nauseated. He vomited and had diar- 
rhea all that night. The patient had eaten 
nothing on 8 April 1953, but had had two 
bottles of milk. He has had no bowel move- 
ment or vomiting on 8 April. His urine has 
been dark since 7 April. He believes he may 
have had a slight fever last night. 


Physical Examination on Admission: 
Temperature 98.6, pulse 80, blood pressure 
120/72. There was a mild pharyngitis noted. 
Examination of the abdomen revealed normal 
bowel sounds with diffuse tenderness over 
the lower abdomen. There was some re- 
bound tenderness not referred, however, to 
the right lower quadrant. There was moder- 
ate muscle spasm over the entire abdomen. 
Rectal examination revealed tenderness high 
anteriorly. This was no more tender on the 
right than on the left. He was admitted for 
surgical observation. When seen the next 
morning the consensus of opinion was that 
the patient probably had a ruptured appendix 
with perforation probably occurring on 7 
April 1953. He is to be treated with conser- 
vative treatment consisting of antibiotics and 
Wangensteen suction. He was given one unit 
of blood without reaction. Subsequently the 
abdomen became distended and the patient’s 
temperature went up as high as 104.2 degrees 
rectally on 10 April 1953. Terramycin anti- 
biotic was given intravenously which suc- 
ceeded in bringing the patient’s temperature 
down. Treatment has consisted of intermus- 
cular procaine penicillin, intravenous terra- 
mycin, a rectal tube for abdominal distention 
and a Levin tube connected to Wangensteen 
suction also for the abdominal distention. He 
has been given oxygen per nasal catheter in 
an attempt to combat the abdominal disten- 
tion. His subsequent course has been essen- 
tially uneventful. On 16 April 1953, the 
gastric tube was removed. The abdomen is 
still slightly tympanitic with a few bowel 


sounds. He is now having formed stools. 
Urinary output has remained good. His most 
recent white blood count, on 11 April 1953, 
is 13,800 with 80 neutrophiles and 11 stabs. 


Case of D. M. B. This 20 year old white 
male Private was well until seven days ago, 
14 January 1953, when he had an opigastric 
steady aching pain with anorexia. There has 
been no nausea and vomiting and he denies 
fever. The next day the pain traveled to the 
right lower quadrant and the anorexia con- 
tinued. He also had diarrhea, several loose 
stools a day and this symptom has continued 
until this morning, 21 January 1953. After 
the 16th of January the pain grew easier but 
returned Sunday, 18 January, as a general- 
ized ache together with malaise, fever and 
vomiting. During this period he was treated 
at a local dispensary with bismuth and pare- 
goric. The difficulty grew worse until today, 
21 January 1953. 


Temperature on admission was 102.4. 
Abdominal examination revealed slight dis- 
tention with no visible masses, no scars. The 
abdomen is diffusely rigid. There are no 
palpable masses or palpable organs. The ab- 
domen is moderately tympanitic. Ausculta- 
tion revealed a silent abdomen. Rectal: There 
was a boggy mass palpable with slight tender- 
ness in the cul-de-sac. Prostate is normal. 
The rectum is empty. The initial impression 
was acute appendicitis with rupture and dif- 
fuse peritonitis. The patient was admitted to 
the recovery ward. Hematology: The white 
blood count was 5,800 with 74% neutrophiles 
and 9 stabs. The same evening an appendec- 
tomy was performed and generalized perito- 
nitis with a localized abscess was found. The 
ruptured appendix was removed, the stump 
was not inverted, the abdomen was closed 
with catgut and through and through wire. 
No drains were inserted. Postoperatively the 
temperature was 104 on the first day with a 
white blood count of 22 to 26,000 with 86% 
polys. On 24 January 1953, the third post- 
operative day, rectal examination revealed 
no abscess. On the seventh postoperative day 
the same examiner felt a slight bogginess on 
rectal examination in the cul-de-sac but no 
definite mass. On the tenth postoperative day 
the abdomen was bulging to the right of the 
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incision but no fluctuation was visible. Up 
to this point the patient had been having a 
slight diarrhea. On the twelfth postoperative 
day a rectal examination suggested bulging 
from a pelvic abscess. On the fourteenth post- 
operative day while being examined rectally 
the pelvic abscess was ruptured and pus be- 
gan to drain from the rectum. Following the 
rupture of this abscess the patient began to 
improve slowly. At one time, on 28 February, 
it was felt that patient had a possible bowel 
obstruction but his symptoms passed off in 
a few days. Patient is now asymptomatic and 
his abdomen is negative. His most recent 
white count was 8,450 with 52% neutrophiles. 


Case of H. L. S. This 21 year old white 
male complains of belly pain of eight days 
duration which has become progressively 
more severe. The pain began in the epigas- 
tric region and then shifted to the RLQ. He 
vomited the second morning and has had 
anorexia and nausea since that time. System 
review and past history are essentially nega- 
tive. PE T 98.6, P 84, RR 22, BP 118/70. 
Abdomen — there is tenderness and muscle 
guarding in the RLQ with positive rebound 
tenderness. There is also quadratus spasm. 
Rectal examination is negative. Initial WBC 
— 17,000 with 75 N and 30 stabs (19 Feb- 
ruary 1953). Course in Hospital — The staff 
surgeon felt that there was a palpable mass 
in the RLQ with crepitation, but no mass felt 
on rectal examination. He felt this was a 
ruptured appendix with localizing abscess 
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formation. On the third hospital day the 
patient was taken to the operating room 
where an appendiceal abscess was drained 
through an anterior McBurney incision. Sub- 
sequent course was relatively uneventful. 
Temperature dropped after drainage of ab- 
scess. He received supportive therapy with 
four units of blood. He has been discharged 
on convalescent leave and an appendectomy 
is planned on his return. 


Case of R. L. This 13 year old white 
male began to have a “stomach ache” 11 
April 1953. The next morning he was ano- 
rexic and has remained so since. On 12 April 
1953, he had a BM which relieved the pain 
temporarily. He was seen in the Receiving 
Office at WBAH on 12 April 1953 and no 
diagnosis was ma*}:. 

On 13 April 1953 he was unable to eat for 
vomiting. Pain was localized to the RLQ. 
PE — T 99.4, R 20, P 88. Abdomen: involun- 
tary rigidity; RLQ spasm; rebound tender- 
ness and moderately severe localized RLQ 
direct tenderness. Rectal — localized tender- 
ness on the right. Impression: acute appen- 
dicitis. 

Treatment: Appendectomy. Findings at 
surgery : Retro-cecal acutely inflamed appen- 
dix with a small perforation in the middle of 
the appendix and pus in the lateral peritoneal 
gutter. Postoperative course — Patient felt 
relatively well, eats quite well, but has con- 
tinued to have fever up to 100° (orally). 


EMBRYOLOGY AND ANATOMY OF THE APPENDIX 
By Ist. Lt. Alfred E. Voigt, M. C. 


The vermiform appendix is a narrow, 
musculo-membranous tube which ends as a 
blind extremity, and is the distal end of the 
cecum which failed to grow as fast as the 
remaining cecum. 


Fig. 1 — Development of the Cecum and 
Vermiform Process. 


The ascending cecum begins to elongate 
in middle fetal life and is not completed until 
early childhood. The bulge that is the origi- 
nal cecum grows and elongates and makes a 


- 


definite blind sac that extends the large intes- 
tine beyond the junction with the ileum. The 
distal end of the sac elongates and grows 
rapidly at first, but eventually lags in growth 
in comparison to the rest of the cecum. This 
results in the characteristic vermiform pro- 
cess. It is present as such only in man and 
some higher species of apes. In other mam- 
malia it remains an elongated cecum. 


The processus vermiformis usually comes 
off about 2 - 5 cm. below the ileocecal valve 
on the postero-medial aspect of the cecum, 
this being the original apex of the cecum. On 
the interior, at the point where the appendix 
joins the cecum is an inconstant valve — the 
valve of Gerlach or valvulo processus vermi- 
formis. The appendix joins the cecum at the 
point where the three teniae meet, and the 
anterior taenia, taenia libra, forms the best 
guide to the meeting of these three teniae. 
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The length of the appendix is usually between 
8 - 10 cm. with extremes being 2 cm. to 25 cm. 

The vermiform process has no true mesen- 
tery but is usually provided with a mesoap- 
pendix of peritoneum (mesenteriolum pro- 
cessus vermiformis). This is continuous with 
the left (dorsal) layer of the mesentery of the 
ileum, and is triangular in shape. The meso- 
appendix is commonly too short for the ap- 
pendix. The base of the appendix is almost 
nearly opposite McBurney’s points about 2 - 
5 cm. below. McBurney’s point lies midway 
between the umbilicus and the anterior supe- 
rior spine of the ileum. 


g 


Y 


Fig. 2 — The Four Types of Cecum and Re- 
lation to Vermiform Process. 


The cecum occurs in one of four different 
types and with each the appendix arises in 
a different manner. 

1. The cecum is conical and of the 
fetal type. The appendix is the nar- 
row lower end of the cecum with 
the cone being continued into the 
appendix. 

. The cecum consists of two large 
equal saccules at its lower end with 
the appendix arising from the end 
of the cecum between the two sac- 
cules. The two sacculi are separated 
by the taenia libra. 


3. The lateral sacculus is the larger 
which causes the appendix base to 
be closer to the ileo-cecal valve. 
Also the anterior cecal wall grows 
more rapidly than the posterior 
which brings the root of the appen- 
dix to the posterior surface of the 
liver. 

. The medial sacculus is not present 
or has disappeared which brings 
the appendix base to the posterior 
wall of the cecum behind the ileo- 
cecal junction. 

. The appendix may be found in the 
LLQ instead of the right when the 
cecum is so placed. 

The appendix base is fairly stable in posi- 
tion as previously described. The movable 
portion of the organ may take several posi- 
tions: 
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1. Superiorly or supero-lateralward 
direction lying either in front of 
or posterior to or either medial or 
lateral to the cecum and the as- 
cending colon. 

. Under the mesentery and medial- 
ward, superio-medialward, or infe- 
rio-medialward over the brim of 
the pelvis. 

3. Coiled upon itself under the cecum. 

4. Downward and lying free. 

5. Lateral-ward in front of, or behind 
the cecum. 

The appendix may occupy the ileo-colic, 
ileo-cecal or subcecal fossa. The ileo-colic 
fossa is a peritoneal pouch formed in front 
of the mesentery, at the angle of the junction 
of the ileum and cecum. The floor is com- 
posed of mesentery with the ileo-colic fold of 
peritoneum forming its upper boundary and 
the ileum its lower boundary and with the 
colon, its lateral or right boundary. The tleo- 
cecal fossa is a peritoneal pouch beneath or 
behind the mesentery at the angle of junc- 
tion, of the ileum and cecum. Upward and 
forward displacement of the ileum and cecum 
exposes the fossa. Its right boundary is the 
medial layer of the meso-cecum and meso- 
appendix and on the left by the under surface 
of the mesentery. The ileo-cecal fold is the 
roof. The sub-cecal fossa is under the cecum. 
Raising the cecum will expose it. It is lateral 
to the meso-appendix. 

If the appendix occupies the sub-cecal or 
ileo-cecal fossa and the fossae are closed by 
local peritonitis the retroperitoneal hernia of 
the appendix occurs. If the mouth of the 
fossae close off it may give the impression of 
the appendix not being present. 

If the appendix be directed superiorly or 
supero-laterally and behind or upon the later- 
al side of the cecum an abscess resulting may 
produce loin pain and guide one toward 
hepatic or renal origin. The appendix reflect- 
ed downward into the true pelvis may simu- 
late bladder or ovarian disease and may even 
produce left sided pain. 

The meso-appendix is not a true mesentery 
but a fold of peritoneum which partially sup- 
ports the appendix. This is true because the 
appendix is actually a primary outgrowth of 
the large gut which has no true mesentery. 
It is actually the serous fold caused by the 
appendicular artery finding its way to the 
appendix. The meso-appendix unites with 
the serous covering of the appendix, either 
completely or incompletely, and in the major- 
ity of instances the entire appendix has 
a peritoneal covering. The meso-appendix 
consists of two layers ©. peritoneum, between 
which are extra-peritoneal connective tissue, 
the appendicular artery and vein, nerves and 
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lymphatics. Fat may also be present. There 
may be an aperture in the meso-appendix 
through which gut may pass and cause stran- 
gulation. Depending on the length of the 
meso-appendix depends the shape of the ap- 
pendix. The shorter the meso-appendix the 
more curves in the appendix. 

The structure of the appendix though simi- 
lar to the colon has distinguishing features. 
The mucosa of the appendix is mainly com- 
posed of a reticular C. T. of a delicate nature 
containing many lymphoid cells in its meshes 
with many solitary small glands and glands 
of Lieberkuehn. A basement membrane lines 
the reticuloform tissue and on which lies 
many columnar epithelial cells covered with 
micro-organisms. Around the reticuloform 
tissue is a thin layer of circular muscle — the 
muscularis mucosa. The sub-mucosa next fol- 
lows, composed of a denser areolar tissue con- 
taining many large lymphoid nodules form- 
ing together into masses reaching almost to 
the surface of the mucosa. It also contains 
many A, V, L,’s supplying the mucosa. Around 
this is the coat of muscles — two coats in 


SOUTHWESTERN MEDICINE 


Page 287 


number. The thicker inner coat is circular 
smooth muscle and the outer coat, longitudi- 
nal muscle. This muscle coat is surrounded 
by the peritoneum or serous coat. As stated 
before, it may or may not be present, and 
may or may not cover the whole of the ap- 
pendix. Figure 3. 

The arterial supply to the appendix arises 
from the ileo-colic artery which arises just 
before the superior mesenteric artery enters 
the mesentery and descends behind the peri- 
toneum toward the cecum. At this point it 
divides into a colic branch to unite with the 
right descending colic and a ileal branch that 
passes between the mesentery to unite with 
a terminal superior mesenteric. Near this 
site of division the ileo-colic gives off an ante- 
rior and posterior cecal branch. From the 
posterior cecal arise the appendicular artery 
which travels down the free edge of the meso- 
appendix. Also a ceco-appendicular artery 
arises which feeds the cecum and root of the 
vermiform process. The appendicular throws 
off branches which supply the appendix all 
along the meso-appendix. 

The venous supply corresponds to the arte- 
rial supply and in general the vessels lie to 
the right of the arteries. These venous ves- 
sels are of importance in appendicitis because 
infection may spread through the portal sys- 
tem of venous return and produce throm- 
bophlobitis of the portal vein and subsequent 
liver abscess. 

The nerves of the appendix are supplied 
by the superior mesenteric plexus of the sym- 
pathetic system following the arterial system. 
The sympathetic fibers make a connection 
with the somatic sensory nerves supplying 
the abdominal wall in the region of the umbi- 
licus, explaining the initial reference of pain 
in acute appendicitis. 





Clinical Notes From Medical Grand Rounds* 


Thrombophlebitis is a common complica- 
tion of many infectious diseases, and its inci- 
dence is especially high in congestive heart 
failure and viral pneumonia. When pulmo- 
nary embolism occurs in the latter condition, 
the clinical picture may indeed be quite con- 
fusing as the embolism may be manifested 
by only an increase in fever. Pulmonary em- 
bolism may arise from an area of low-grade 
thrombophlebitis that cannot be recognized 
clinically ; Homans’s signs is positive in only 
one third of the cases. In some cases, pulmo- 
nary emboli arise in arm veins. Recurrent 
small pulmonary emboli may cause pulmo- 
nary hypertension and cor pulmonale. At the 
present time, anticoagulant therapy seems to 
be the method of choice in treating thrombo- 
phlebitis or pulmonary emboli. 


*Reprinted by permission of The New England Medical Center. 
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THE ETIOLOGY AND DIAGNOSIS OF APPENDICITIS 
FROM INFANCY TO OLD AGE 


By Ist. Lt. Edwin T. McNamee, M. C. 


The etiology of appendicitis is debatable. 
There are two chief factors however, that 
must be present before appendicitis can 
occur. These factors are obstruction and in- 
fection. Wangensteen and Bowers state that 
obstruction is the primary factor with infec- 
tion and stasis secondary. Boyd says that 
both of these factors are essential before the 
disease can exist. Surgeons are still unde- 
cided as to which comes first, the obstruction 
or the infection. 


Obstruction is caused by fecaliths, swol- 
len lymphatics, parasites or by means of a 
sphincter (Mucous Sphincter of Gerlach) 
which is said to develop in the proximal end 
of the appendix. When infection is the pri- 
mary factor (if it ever is) streptococci and 
B Coli have been the chief bacteria found. 
The fact that appendicitis has and does occur 
in epidemics associated with upper respira- 
tory diseases indicates that hematogenous 
spread is entirely possible and probably 
occurs. 


The diagnosis of acute appendicitis is not 
_ so simple as many imagine. The classical pic- 
ture of epigastric pain followed by localized 
right lower quadrant pain and point tender- 
ness, nausea, vomiting, constipation, fever 
99 - 101° and leucocytosis 10,000 - 20,000 
does occur but any or all of these symptoms 
and signs may be missing. If early, no re- 
bound tenderness will be found and little or 
no muscle guarding. After peritoneal irrita- 
tion has occurred, the latter will be present. 
Gangrenous appendices are in general less 
painful and the rapid pulse will give the pre- 
operative diagncsis of gangrenous appendix. 
When the appendix ruptures there may be 
complete relief of pain but later the pain 
becomes generalized and more intense and 
a board-like rigidity of the abdomen will 
develop. The location of the pain in appen- 
dicitis and the location of the point of maxi- 
mal tenderness are frequently helpful in 
determining exactly where the appendix will 
be found at operation. In recto-cecal appen- 
dix the point of maximal tenderness is in the 
ileolumbar area and on rectal examination. 


The disease in infants and in aged persons 
is invariably much more difficult to diagnose. 
Infants and children under four years of age 
have a higher WBC with an increased num- 
ber of lymphocytes. They also often have 
higher fever and more often have diarrhea 


as opposed to the classical constipation. Also 
these cases are more often associated with 
upper respiratory infection and streptococci 
are the infecting organisms. For this reason 
they rapidly perforate. In the aged, the 
symptoms are said to be much milder and 
more insidious in onset. The WEC is late in 
becoming elevated and gangrene occurs early 
because of the poor arterial supply to the 
area. Both the very young and the aged are 
not as good operative risks as their mainte- 
nance is difficult. Chronic constipation with 
bloating are frequent histories obtained from 
the aged. 


The differential diagnosis includes: 


A. Medical diseases in which oper- 
ations would be fatal or undesir- 
able. 

Coronary disease. 
Pneumonia. 
Nephritis. 

Primary peritonitis. 
Amoebic dysentery. 
Typhoid fever. 


- Medical diseases where operation 
would not be helpful: 
1. Spastic colitis. 
2. Salpingitis. 
3. Chronic constipation. 
4. Pyelitis. 


Surgical Diseases. 


. Acute appendicitis. 

. Acute cholecystitis. 
Intestinal obstruction. 
Perforated peptic ulcer. 
Perforated Meckel’s 
diverticulum. 

Mesenteric lymphadenitis. 
Renal calculi. 
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THE SURGICAL MANAGEMENT OF COMPLICATED 
APPENDICITIS 


By Capt. Kenneth G. Eggen, M. C. 


The treatment of acute appendicitis will 
to a large extent be dependent upon the stage 
of the disease process at the time the patient 
is first seen. Appendicitis will usually pre- 
sent itself in one of the following types which 
are representative of the experiences we have 
had at this hospital in the past six months. 


1. Simple acute appendicitis. 

2. Acute appendicitis with local peri- 
tonitis. 

3. Acute appendicitis with peritoneal 
abscess. 

4. Acute appendicitis with diffuse 

peritonitis. 


Acute appendicitis, by definition is con- 
fined entirely to the appendix and thus the 
process is seen relatively early. The patients 
are in good general condition, and thus are 
as a rule good surgical risks. Approximately 
75 per cent of the patients with acute appen- 
dicitis fall into this category and appendec- 
tomy will be followed by a prompt, unevent- 
ful recovery. The overall mortality, which 
perhaps is 0.2 per cent, is due not so much to 
the complications of the operation or the dis- 
ease process, but more so to the concomitant 
disease which we usually find in the older 
age group, and which is usually responsible 
for the mortality we see in this group of 
patients. 


The problem of treatment in the other 
types is not quite as simple. About 20 per 
cent of the patients will present themselves 
with acute appendicitis associated with some 
local peritonitis. Here the inflammatory pro- 
cess has extended beyond the appendix and 
may present gross perforations or diffuse 
intramural spread and yet the process has 
not reached that of abscess formation. Very 
often, on operating on these patients, some 
attempt at abscess formation may be noted as 
the inflammatory area may be surrounded by 
omentum, bowel, etc. Some sero-purulent 
material may be present and this adds to the 
morbidity in this group of patients. In man- 
aging this type of patient, immediate surgery 
intervention is mandatory. The approach 
should be through a McBurney incision which 
has been found to carry with it a smaller 
postoperative morbidity and mortality. Once 
the peritoneal cavity is opened, attempt 
should be made to avoid spreading the local 
process. I believe the increased morbidity 
and mortality found in this group is due in 


part, to the increased surgical spread of the 
local process, thus producing a spreading 
peritonitis. Therefore, deliver the cecum out 
of the abdomen with its attached inflamma- 
tory nidus, or pack off the operative area 
before appendectomy is done. After the ap- 
pendectomy is done, the area should be irri- 
gated with sterile saline, keeping the packs 
in place so that the sero-purulent material 
is not spread. Penicillin and streptomycin 
can be inserted into the peritoneal cavity. 
The question of drainage is an ever present 
one and will be considered in detail further 
along in the discussion. 


Unfortunately in a small group of patients, 
the inflammatory process is pretty far along 
and an appendiceal abscess is found at the 
time of the initial examination. Before de- 
ciding on treatment let us see what is the 
course of an appendiceal abscess: Approxi- 
mately 50 to 75 per cent will respond spon- 
taneously on the improved Ochsner treatment 
and therefore I favor conservative manage- 
ment, at least initially, in this type patient. 
Another 25 per cent will subside to a mini- 
mum and further improvement will only take 
place by surgical intervention, which how- 
ever, should be limited to drainage. About 
15 per cent will show no change whatsoever 
and of course, in these, surgery becomes man- 
datory much sooner. The remaining 10 per 
cent will continue to decline and conservative 
surgery must be done immediately to fore- 
stall rupture of the abscess into the general 
peritoneal cavity with ensuing sepsis and 
toxemia. In brief, it may be stated that indi- 
cations for surgery in the presence of an 
appendiceal abscess are essentially failure to 
improve on conservative management; the 
clinical criteria which suggests this are a 
rising pulse rate, increasing temperature, ex- 
tension of the abdominal findings such as 
spread of local tenderness, rigidity and an 
increasing size of the palpable mass. Parti- 
cular significance is progressive toxemia 
which may be hard to measure clinically, but 
can be usually noted on repeated examination 
of the patient. Laboratory findings are notori- 
ously misleading, and thus may be of little aid. 


The fourth group is that of acute appendi- 
citis with generalized peritonitis. These pa- 
tients, as a rule, are critically ill and toxic 
when first seen and usually present them- 
selves in a fulminating stage of the disease. 
They appear flushed in appearance, have a 
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rapid pulse, increased temperature, and look 
toxic. The abdomen is distended, tender and 
at times rigid. It is in this group where the 
highest mortality is noted, being from 4 to 10 
per cent. I feel that on the whole, this group 
do much better with conservative manage- 
ment, i.e. the modified Ochsner treatment. 
The main reason that surgical intervention 
is instituted by some surgeons is the belief 
that a constant leak is present which conti- 
nues to feed infection into the general peri- 
toneal cavity and they feel that surgery is 
necessary to “plug up the leak.” 

The fact still remains, however, that even 
with present-day antibiotic therapy, surgical 
intervention carries with it a somewhat high- 
er mortality than initial conservative man- 
agement followed by a delayed operation. It 
is thus recommended that these patients be 
given a trial of medical management and if 
the signs and symptoms indicate failure to 
respond to medical management, then and 
only then, should surgery be done. The sur- 
gery performed should be of a conservative 
nature and if a localized collection of pus is 
encountered, drainage alone should be insti- 
tuted. If the appendix is easily visualized, 
and can be removed without undue trauma, 
appendectomy can be done but in this type 
of case it is felt that the patient will do better 
without the use of an intra-abdominal drain. 

Of course, these patients require expert 
postoperative care and the efficacy and thor- 
oughness of this treatment plays a large part 
in the ultimate results. 

In the foregoing discussion we mentioned 
the “Conservative Ochsner treatment of ap- 
pendicitis.” Contrary to popular belief, the 
Ochsner treatment was not designed as a 
manner of treating acute appendicitis, but 
rather the complications of appendicitis, es- 
pecially peritonitis. It thus becomes a manner 
of preparing the patient for operation, and 
if properly used, will accomplish a tremen- 
dous decrease in the mortality and morbidity 
of complicated appendicitis. The goal of this 
conservative management is primarily to rest 
the inflamed parts and to counteract the asso- 
ciated toxemia which is always present to 
some extent in appendiceal peritonitis. The 
method as first described by A. J. Ochsner 
will be enumerated quite briefly: 


1. Establish a base line of vital signs 
and evaluate the clinical state of 
the patient at the time of the initial 
examination. 


. Position of the patient should pre- 
ferably be in a Fowler position, 
keeping in mind that the comfort 
of the patient is of prime consid- 
eration. 
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3. The application of local heat to the 
abdomen is still sound and should 
be employed. 

. Withhold all oral fluids in the first 
48 to 96 hours, and maintain a nor- 
mal fluid balance by the adminis- 
tration of adequate IV fluids. 
The amount, of course, will vary 
with the patient’s temperature, 
atmospheric temperature, etc. 


- No solids should be administered 
until patient has had normal bowel 
movements. 


. Morphine may be given in small 
amounts in the early stages, to al- 
lay nervousness and apprehension, 
which these patients so consistently 
demonstrate. 


. Wangensteen suction is a must to 
reduce distention and ileus. 


. Oxygen should be administered, 
both to reduce abdominal distention 
and to maintain high oxygen level 
in the circulating blood. 


. No enemas. 


. Antibiotic therapy has been added 
as an invaluable adjunct to the 
original Ochsner therapy. The ad- 
ministration of 100,000 units of 
penicillin every two hours, as first 
recommended by Dr. Crile, to 
which streptomycin in doses of 2 
to 4 grams for periods of 5 to 10 
days has been found to favorably 
alter the course of appendiceal peri- 
tonitis. 


Thus to reiterate some of the points which 
have already been mentioned: The indica- 
tions for conservative treatment (i.e. delayed 
operation) in acute appendicitis are: 


1. The presence of a firm localized 
mass over the appendiceal area. 


2. The presence of a pelvic abscess. 


3. The presence of frank generalized 
peritonitis especially when the pa- 
tient appears critically ill and toxic. 


. In a patient who is seen several 
days after the onset of the disease 
with clinical evidence of improve- 
ment. 


However, by the same token, certain clini- 
cal manifestations may become evident in 
any of the above group of patients which will 
suggest failure in conservative treatment and 
as these signs and symptoms become mani- © 
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fest, surgical intervention will become neces- 
sary. These signs and symptoms will usually 
reveal the following characteristics: 


1. A progressive rise in pulse rate. 


2. Persistent and increased frequency 
of vomiting. 


3. Increased abdominal findings such 
as spreading tenderness and rigid- 
ity and increase in the amount of 
pain. These abdominal findings 
are particularly suggestive of a 
progressive spread of the infection 
and failure of response to medical 
management. 


. Failure of localized abscess to re- 
solve or an actual increase in the 
size of the abscess. 


It must be mentioned at this time that 
there is no place for conservative manage- 
ment of appendicitis in children and imme- 
diate operation is indicated in both compli- 
cated and uncomplicated appendicitis. Also 
in older patients because of the ambiguous 
findings these patients present and their un- 
predictable cause — immediate operation is 
perhaps the better part of valor. 


Something could perhaps be said about 
the indications for drainage of the peritoneal 
cavity. The literature abounds with articles 
discussing the advantages and disadvantages, 
the indications for drainage of the peritoneal 
success and failure obtained following drain- 
age of the peritoneal cavity. 


One fact however, stands out. Drainage 
is more often associated with a higher mor- 
tality than non-drainage. Perhaps this is so 
because the more critically ill patients are 
usually drained, although with the present 
use of antibiotics, this explanation may not 
hold true. Therefore, I will present certain 
indications which I have tried to follow with 
regard to the question of drainage at the 
time of appendectomy. 


1. I think it seems quite well estab- 
lished that drainage is definitely 
indicated in the presence of a local- 
ized abscess cavity which surrounds 
a perforated appendix. This group 
should always be drained. 


Occasionally, in doing an appendec- 
tomy, it will be difficult to obtain 
a secure closure or inversion of the 
appendiceal stump because of ex- 
tensive gangrene involving the base 
of the appendix and perhaps in- 
flammatory changes in the head of 
the cecum. A drain present in this 
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type of a situation may very well 
prove a good safety valve if a blow- 
out should take place. 


. If it becomes necessary to leave 
remnants of appendix in the abdo- 
minal cavity because of its attach- 
ment to retro-peritoneal structures 
such as the iliae vessels which I en- 
countered at one time, a drain can 
be left in place to great advantage. 
By the same token, extensive infec- 
tions of the retro-peritoneal tissue 
should be similarly drained; and 
finally, 


. When hemostasis is in doubt such 
as might be the case in the pres- 
ence of questionable viability of 
the meso-appendix — a drain will 
prove an excellent point of exit for 
any subsequent bleeding which 
might take place. 


Although there is @ great deal of contro- 
versy as to what the indications are for the 
use of drains intra-peritoneally, the question 
of drainage of the wound meets more unani- 
mity. As we all know, the peritoneum can 
tolerate extremely well the spillage of bowel 
contents and other infectious material pro- 
viding there is no constant leak present which 
will continue to soil the peritoneum. The tis- 
sues of the anterior abdominal wall tolerates 
infections very poorly and so it is recom- 
mended that a rubber drain be inserted down 
to the peritoneum under the following con- 
ditions: 


1. Rupture of the appendix preoper- 
atively or during the removal of a 
difficult appendix. 


- In the presence of a large amount 
of peritoneal exudate such as we 
may see in a spreading peritonitis 
and for that matter, in the pres- 
ence of any obvious contamination 
which might take place at the time 
of surgery. 


. In fat patients for the reason that 
abdominal fat is extremely suscep- 
tible to infection. 


The incidence of hernias that may occur 
as a result of draining the abdominal wall, 
or lack of closure of the abdominal wound 
through a McBurney incision, is only 5 per 
cent. On the other hand, if the abdominal 
wall is closed tight and if infection super- 
venes with a subsequent slough, we find an 
incidence of 10 to 15 per cent postoperative 
ventral hernia. So when in doubt, drain the 
abdominal wall. 

Before closing this discussion on the man- 
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agement of complicated acute appendicitis, 
something might be said about the technique 
of drainage in appendiceal abscesses. The 
appendiceal abscess will usually migrate to 
one of several locations. The right flank or 
retrocecal space abscess should be drained 
through the usual retro-peritoneal low Mc- 
Burney incision so as to avoid intra-perito- 
neal spread of the infection. At times a pelvic 
abscess may become evident on rectal or vagi- 
nal examination and if and when it points to 
a posterior or colpotomy or rectal drainage, 
at its most dependent portion can be done, 
taking care that the bowel is not entered. 


A more dangerous type of abscess to man- 
age is that which localizes in the right ante- 
rior iliac fossa. The danger here, of course, 
is that of spreading the infection and thus 
give the patient a fatal generalized perito- 
nitis. Therefore, incise over the most promi- 
nent portion of the abscess and do not disturb 
the surrounding viscera if at all possible. 


The last and not uncommon location is the 
sub-diaphragmatic type which may localize 
in one of several spaces. The drainage point 
will depend entirely on the specific location 
of the abscess, but in genere] the retro-peri- 
toneal approach should be employed if at all 
possible, of which the Ochsner and Nather 
approach is perhaps the most logical as it 
gives access to the supra hepatic and infra 
hepatic space by a single procedure without 
contaminating the pleura and peritoneum. 
For the anterior subphrenic space the Clair- 
mont-Nather approach is quite nice and is 
essentially a subcostal extra-peritoneal oper- 
ation. 


In summation, we have tried to outline 
the management of the complicated acute 
appendicitis such as we have experienced 
them. It must be borne in mind that the 
management of the individual case will have 
to be modified depending on the specific 
findings present at the time of the initial 
evaluation of the patient and that the mor- 
tality of complicated acute appendicitis will 
improve only by such individualizations and 
judicious management of the case. 
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